Introduction
Assigning a letter or numerical grade to student achievement is commonplace and for years has been a universal standard in education. Yet what the grade means in the traditional grading system is questionable. Though the valuable information of a grade is the details of the achievement on each learning goal, not the overall score (O'Connor, 2009) , and the intent of grades is to describe the student's progress in a course (Dockery, 1995) . Alpren (1960) acknowledged that the grade rarely represents true student accomplishment in terms of academic standards. "As soon as grades are introduced in schools, teachers, parents, and students emphasize grades rather than learning" (O'Connor, 2009, p. 17) .
Grades often include examinations, quizzes, presentations, projects, homework, attendance, portfolios, participation, attitude, effort, and progress made, and teachers rely on various combinations of these elements to construct an overall grade (Guskey, 2009) . These combinations give an unclear picture of student learning and fail to accurately articulate student achievement to parents (O'Connor, 2011) . Such issues give cause for Brookhart's (2011) case that grades should be focused on what students learn-not what they earn.
The most logical reasons to grade students are those that help teachers teach and students learn. Wrinkle (1947) outlined four classifications of grades, which Airasian (1994) later updated to five purposes of grades: administrative purposes, student achievement feedback, guidance for students, instructional planning, and student motivation. Feedback and motivation seem to be most prevalent in the literature.
These purposes carry over into studies by Austin and McCann (1992) and Marzano (2000) , who indicated educators and administrators viewed feedback about student achievement as the primary purpose of grading. Communicating student achievement is the primary purpose of grades (O'Connor, 2009 ) because "parents rely primarily on teacher-assigned grades when ascertaining the achievement of their children" (Randall & Engelhard, 2010 , p. 1372 . Grades can be "clear communication vehicles, if there is a shared understanding of how they are determined and thus, what they mean" (O'Connor, 2009, p. 16) .
While feedback has been viewed as one of the primary purposes, motivation as a purpose of grading is one of the most controversial aims. Grades given to motivate, punish, or sort students dilutes grade accuracy and usefulness and manipulates students (Wormeli, 2006) . Guskey and Bailey (2001) reported that a student is not motivated by a D or 0 in the gradebook. Students distance themselves from learning, and educators must make extra effort to bring the students back (Wormeli, 2006) .
Grades also influence college admissions and future opportunities. Even though many colleges and universities require achievement test scores and high school grade point average (GPA) as traditional admissions requirements (Mattern, Patterson, & Wyatt, 2013) , contradictory studies have reported the correlation of standardized admission examinations, such as the SAT or ACT with high school GPA. Studies by the United States Department of Education showed an increase in GPA between 2005 (Nord et al., 2011 . However, The College Board and ACT conducted studies showing that, although GPAs were higher than before, standardized test scores were lower than in previous years (Taylor, 2007) . For example, an analysis of student SAT scores and GPAs in a Georgia high school showed a significant relationship between composite SAT scores and cumulative GPAs (Taylor, 2007) .
Agricultural educators and other career and technical education (CTE) teachers are familiar with holding students accountable. "There has always been considerable emphasis on performance activities in instructing and assessing students in CTE" (Cutshall, 2001, p. 39) . The Handbook on Agricultural Education in Public Schools outlines a variety of authentic and traditional forms of assessment, including record books, portfolios, self-reflections, debates, and presentations. Each assessment, graded with a rubric, becomes a reliable tool to measure student learning (Phipps, Osborne, Dyer, & Ball, 2008) . Many CTE teachers have used these tools for years; other teachers have recently begun using them (Cutshall, 2001) . In agricultural education and other CTE areas, authentic assessment of practical application of academic knowledge comes naturally (Willhoft, 2013) .
In a span of six years, CTE saw two versions of the Carl D. Perkins Act and a non-content-specific No Child Left Behind Act (NCLB). Requiring student achievement be put on paper, the 2006 Perkins Act also mandated educators to report "state-established, industry-validated career and technical skills" (Stone, 2009, p. 21) . Technical skills were further defined as objectives and competencies required by a specific occupation (Stone, 2009) . Technical skill attainment assesses each CTE student's knowledge, skills, and abilities to succeed in an occupation (Stone, 2009) . By looking at where students are performing, determining a proficient level, and developing a plan on how to get there, CTE teachers can begin to use what is reported to improve their programs (Hoachlander, 2000) .
The increased focus on skills and competencies by Perkins and NCLB caused an increased emphasis on performance activities associated with instructing and assessing CTE students (Cutshall, 2001) . This discussion has gained traction outside of CTE, including a focus on standards-based education. The standards movement began as a result of a 1989 National Governor's Association summit on education where agreement was reached on the need for national education goals (Tucker & Codding, 1998) . Shortly thereafter, the National Council of Teachers of Mathematics released its national mathematics standards document.
Student assessment and teacher accountability have been prominent topics in the movement toward national standards and the ongoing dialogue in education about the need to identify learning goals for what every student should know and be able to do. Reporting of student grades is included in these conversations, yet very little research-based literature is available on grading student knowledge in agricultural education or other CTE areas. Research and literature on student assessment and grading within CTE has focused on changes in NCLB requirements and Perkins Act reauthorization. Furthermore, CTE research has focused on incorporating STEM and Core Curriculum into CTE curriculum (Haynes, Robinson, Edwards, & Key, 2012; Hyslop, 2010; Pearson, Young, & Richardson, 2013; Ulmer, Velez, Lambert, Thompson, Burris, & Witt 2013; Wooten, Rayfield & Moore, 2013) . More information about agricultural educators' current grading practices is needed to understand how to move forward with new trends in grading and assessment.
Conceptual Framework
Research on teacher grading has focused primarily on practice. The theoretical frameworks were developed in only a few instances (Brookhart, 1994) . One conceptual framework for grading is Natriello's (1987) model of evaluation processes in schools and classrooms. This circular model has eight stages: (a) establishing the purposes, (b) assigning tasks, (c) setting criteria, (d) setting standards, (e) sampling information, (f) appraising, (g) providing feedback, and (h) monitoring outcomes. The model provides the breadth needed to explore various assessments while establishing a framework for rigorous school and classroom assessments. Thus, Natriello's model of evaluation processes framed the assessment portion of this study.
Ajzen's (2012) theory of planned behavior framed the human (i.e., teacher) perspective of this study. This theory links beliefs and behaviors and serves as a framework for understanding and predicting human social behavior. Ajzen (2012) contended that behaviors and behavioral intentions are shaped by attitudes toward behaviors, subjective norms, and perceived behavior control. In this study, the theory of planned behavior helped frame teachers' grading behaviors as based on perceived behavior control of grading, attitudes toward grading, and norms associated with grading. These factors influence Natriello's (1987) evaluation processes and how teachers grade.
Purpose and Objectives
The purpose of this study was to determine the current grading practices and related rationale of Iowa's school-based agricultural educators. Three objectives guided this study: 1. To describe the purpose, definition, and components of grades; 2. To describe agricultural educators' grading practices; 3. To identify the definitions and types of assessments used.
Methods
This study was part of a larger study focused on high school agricultural educators' grading practices and understanding of standards-based grading. We used a descriptive survey research design (Ary, Jacobs, and Sorensen, 2010) to collect and analyze the data. The population for this study consisted of all high school agricultural educators in Iowa (N = 236). A list of current agricultural educators was obtained from the Iowa Agricultural Education Directory, which is hosted on the Iowa FFA Association website on behalf of the Iowa Department of Education.
A literature review revealed very few instruments to evaluate teachers' grading practices. Thus, we used instruments developed by Marzano (2000) , Schmidt (2002) , and Urich (2012) along with Brookhart's (2011) discussion statements as a foundation for designing an instrument to determine teachers' grading practices. The instrument was reviewed for content validity by two nonagricultural education instructors from area high schools using standards-based grading, a College of Education graduate assistant in educational research, and one professor in the Department of Agricultural Education and Studies at Iowa State University. A second group consisting of five out-of-state agricultural educators also reviewed the instrument for face validity. These agricultural educators were asked to evaluate the survey instrument and provide feedback regarding the format, question syntax, and implementation. Feedback was incorporated from both groups to increase content and face validity of the instrument.
We calculated Cronbach's alpha coefficients to determine the reliability of the instrument and performed a post-hoc reliability test. According to Ary, Jacobs, and Sorensen (2010) , a modest reliability coefficient of .60 should be obtained for instruments used for research purposes. The reliability test for this study was calculated for grading beliefs and the Cronbach's alpha was .68 for grading beliefs and was considered acceptable (Ary et al., 2010) .
Participants were contacted according to Dillman, Smyth, and Christian's (2009) recommendations for internet, mail, and mix-mode surveys to achieve high response rates. First, a pre-notice electronic message was sent describing the study's purpose and importance of responses. Next, we used Qualtrics to send each educator a unique link to the survey instrument through electronic messages. Reminder messages were sent electronically to nonrespondents two days and seven days after sending the initial correspondence. We sent a final notice 11 days after the first electronic message. Qualtrics ensured that only those who had not completed the survey instrument received reminder messages. A total of 165 educators (69.9%) responded; the study had a usable response rate of 66.5% (n = 157). We compared early and late respondents to control for nonresponse error as recommended by Lindner, Murphy, and Briers (2001) and found no statistical differences between early and late respondents.
The instrument had three sections and included a variety of question types, including Likert-type, multiplechoice, multiple-select, short-answer, order-rank, and frequency items. The first section of the instrument explored educators' current grading practices and asked them to describe their grading beliefs and purposes. The second section of the instrument included general questions about extra credit, retesting, and accepting late work followed by more specific questions, making it easier for participants to respond (Ary, Jacobs, & Sorensen, 2010) . The last section focused on standardsbased grading. Participants also reported the number of standards taught and the standard sets used in their classrooms. In Iowa, a local-control state, no stateapproved agricultural education standards exist.
We calculated descriptive statistics, including frequencies, means, and standard deviations for this study. Open-ended questions were analyzed by using the open coding process recommended by Esterberg (2002) .
Findings
All respondents (n = 157) were secondary agricultural educators employed by a high school in Iowa, although 52% also reported teaching at least one middle school course. An equal number of respondents (25%) were in their first three years of teaching high school agriculture courses or had been in the profession for more than 25 years. Similarly, 19% of respondents had taught four to nine years or 10 to 15 years. Only 14% had taught high school agriculture for 16 to 25 years. Of the respondents, 40% were certified to teach at least one Curriculum for Agricultural Science Education (CASE) course.
Perceived Purpose, Definition, and Components of Grades. Respondents indicated their level of agreement with four statements regarding the purpose of grading (Table 1) . These educators most strongly agreed that grades should reflect student achievement of intended learning outcomes. They also agreed that a grade should reflect an individual's achievement.
Respondents also agreed with a set of five statements regarding the purpose of grades in a traditional grading system (Table 2 ). These educators agreed that grades should be used to provide feedback about student learning to students and parents. They also indicated that grades should be used to make administrative decisions, such as advancing to the next course, class rank, and credits earned.
Respondents were provided with a list of the five most common grading components and asked to select all those they perceived should be included in a student's grade (Table 3) . Most educators (95.1%) indicated grades should include current knowledge, but only 50.3% perceived grades should include prior knowledge.
Respondents also used a 5-point, Likert-type scale to indicate their agreement with statements about a traditional grading system. These educators most strongly agreed that academic achievement should be the primary basis for grades (Table 4 ). They also agreed that student effort and student behavior should contribute to grades.
Respondents were asked to define grades in their own words. Within the 137 definitions provided, 24 common terms and phrases were used. Definitions containing the terms know or knowledge were most common (n = 20) including these three examples: Scale: 1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree Grades should be used to plan instruction. 124 3.47 1.00 Scale: 1 = not at all, 3 = somewhat, 5 = to a great extent Scale: 1 = not at all, 3 = somewhat, 5 = to a great extent -"An indicator of where the student's knowledge is at this time." -"A tool to help students understand where their knowledge base is in relation to my expectations and course expectations." -"A measure of how well students know the material." The second most commonly used terms were learn, learning, or learned. These terms were found in 18 responses including these three examples:
-"A caption of what a student has learned or provided evidence of knowledge learned based on outcomes and components taught in the classroom." -"A measureable way to show student learning." -"A way to identify how students are learning and completing work." The terms reflect or reflection were found in 15 responses. These terms were used with other words, such as learning, knowledge, or understanding. Other terms were used once with the following words: performance, comprehension, potential, assessment, and completion. Three examples are listed below: -"Reflection of student's work and understanding of the material." -"A scale to reflect student performance." -"Reflection of what a student has learned in my course." Requirement (n = 14), achievement (n = 10), effort (n = 10), level of competency/mastery (n = 8), performance (n = 8), completion of work (n = 7), points earned (n = 7), content utilization/application (n = 6), and understand (n = 6) were mentioned often when defining grades. Other terms mentioned included snapshot (n = 5), rank (n = 4), work ethic/responsibility (n = 3), skills (n = 3), measuring stick (n = 3), feedback/communication (n = 3), motivation (n = 2), progress (n = 2), ability to regurgitate (n = 2), needed for college/scholarships (n = 2), attitude (n = 1), and potential (n = 1).
Actual Grading Practices. Respondents (n = 157)
identified what grades reflect in their classrooms. The most common response was knowledge (n = 148, 94.3%), followed by effort (n = 135, 86.0%) and responsibility (n = 118, 75.2%). Attendance also influenced grades in 49.0% (n = 77) of respondents' classrooms. Ranking students or grading performance in relation to their peers was lowest at 43.4% (n = 68).
Respondents further explained grades in their classrooms with written explanations (n = 131), which were organized into six categories: student behavior (n = 46), knowledge (n = 36), involvement/participation (n = 32), understanding (n = 29), achievement (n = 25), and performance (n = 17). Of the 157 respondents, 75% (n = 148) offered students the opportunity to retest. These educators reported offering retakes and retests for a variety of reasons (Table 5) . A total of 108 responses were analyzed, and 13 common phrases or terms were used to describe these circumstances. The most frequent circumstance for offering a retake or retest was low individual performance (n = 40).
Respondents also reported circumstances for which late work would be accepted (Table 6 ). Time and grade restrictions, absences, and school policies were among the most frequent reasons for accepting late work.
Respondents were asked to indicate the frequency with which they provided extra credit. Slightly less than one-half (n = 69, 46%) of these educators rarely offered extra credit, and 27.5% (n = 41) sometimes offered extra credit. Only 2% (n = 3) of respondents offered extra credit often, and only one respondent offered extra credit all the time. About one-quarter of the respondents (n = 35, 23.5%) did not provide opportunities for extra credit.
Some respondents (n = 103) provided a written explanation for offering extra credit. Those statements were summarized into eight categories (Table 7) . Additional content activities were most common (n = 49). Examples of additional content activities included extra problems, supplemental worksheets, key terms research, project-based activities, or additional presentations. Assessment Practices. Respondents were asked to define assessment in their own words. They provided 116 definitions from which nine themes emerged. The most frequent definition was a measurement of learning (n = 55, 47.7%). Other definitions included a measurement of understanding (n = 16, 13.8%), a measurement of application (n = 9, 7.7%), and a measurement of performance (n = 6, 5.2%). Four respondents (n = 4, 3.4%) described assessment as a measuring device, and two (n = 2, 1.7%) perceived assessments as a means to compare a student to their peers. Others defined assessment as a test (n = 10, 8.6%) or reflection of student work (n = 2, 1.7%). 1.50 Scale: 1 = never used, 2 = less than once a semester, 3 = 1 to 3 times a semester, 4 = 4 to 7 times a semester, 5 = 5 to 8 or more times a semester Most respondents reported using both formative and summative assessments with a greater focus on formative assessments (63.1%); only 7.4% used only formative assessments (Table 8) . Slightly more than one-quarter (27.5%) of respondents reported using both types of assessment with more focus on summative assessments, and only 2.0% used summative assessments alone.
In Iowa agricultural education, there are not a required job-ready tests used or a required set of standards teachers must follow. Respondents also reported how often they used various types of assessments (Table 9) . Individual projects and written papers were used most frequently, followed by group projects. Portfolios and standardized examinations were used least.
Conclusions, Recommendations, and Implications
This study revealed varying grading practices among agricultural educators in Iowa. This finding aligns with results of Fisher, Frey, and Pumpian (2011) , who argued that grades are "an amalgam of homework, classroom behavior, quizzes, projects, and tests" (p. 46), and Guskey (2009) , who reported that a combination of academic and nonacademic elements lead to an overall grade. Respondents in this study perceived that academic achievement should be the primary basis for grades, but they also saw value in including nonacademic elements such as motivation, effort, responsibility, and student behavior. This leads to a lack of clarity about the level of student achievement in regards to course content, a concern echoed by O'Connor (2011).
Iowa agricultural educators' practices, as expressed, were consistent with their beliefs about grading. More than three-fourths of respondents used effort and responsibility as grading criteria, and nearly one-half included attendance as a grading criterion. Nonacademic criteria were as prevalent as academic criteria. When respondents used their own words to define grades, they rarely mentioned effort, but 86.7% of these educators perceived effort should be included. In addition, nearly three-quarters of respondents offered extra credit, much of which was nonacademic in nature.
At face value, these conclusions should raise concern. Grading based on effort, behavior, and attendance is problematic, especially from an academic perspective. Any academician would expect student grades to focus on student learning and students' ability to demonstrate they have mastered the appropriate standards. However, a valid argument for including nonacademic and behavioral-based criteria for CTE. In addition to academics, CTE also focuses on career readiness and 21st century skills (Bray, Green, & Kay, 2010) .
While those in CTE would argue that academic standards, career readiness, and 21st century skill development align well and can be taught in conjunction with one another, grading these elements and reporting only one overall grade is a problem. Grades may be the only means to measure career readiness, as state standards and assessment generally do not reflect the knowledge and skills needed for student success in college and careers (ACT, 2006 ). Yet when career and 21st century skills are incorporated into the grade, confusion as to what the grade means or measures arises. The fundamental problem may be that a single letter grade or percentage cannot clearly reflect all of these elements.
These issues and the findings of this study suggest that a broader discussion about grading is needed. Central to this discussion is the appropriateness of a single letter grade for measuring student learning and career readiness in CTE. The movement toward standards-based education signals such a need, as has the development of CASE, a curriculum built around assessment elements and desired outcomes that presents students with clear and concise learning objectives and expectations with hands-on learning (Curriculum for Agricultural Science Education, 2013). Because of the inquiry-based nature of the CASE curriculum, grading has been identified as a concern of CASE educators (Lambert, Velez, & Elliot, 2014) . This discussion is of particular interest in Iowa because nearly one-half of the state's high school agricultural educators have less than 15 years of experience and more than 70% have CASE certifications.
Though standard definitions exist for the term grades, asking educators to define the term provides insight into their grading philosophy. Collectively, agricultural educators in this study defined grades as a reflection of student learning and knowledge that is a required part of education. To hold programs accountable and attain statewide consistency, agricultural educators, as a group, should develop an agreement regarding what a grade includes and the best method to communicate student achievement.
Defining grades for agricultural education would be easier if grades in agricultural education had a clear purpose. This study revealed no overarching purpose for grades as the responses to purpose statements from the literature did not reveal strong agreement or disagreement from respondents. These agricultural educators agreed that motivation is a purpose for grades, but scholars would disagree. Have points and percentages become a reward and motivation system for students rather than tools to communicate levels of learning or mastering skills? If yes, students will not ask what they did wrong or how they can improve but what extra credit can they do to gain more points. Many agricultural educators in this study agreed that grades should be used as a feedback mechanism, but the feedback needs to clearly indicate what students know and not how many points they can accumulate because of extra credit.
One bright spot of this study is that respondents not only used both formative and summative assessments but also emphasized formative assessment. This is appropriate according to same literature (e.g. Stecker, Fuchs, and Fuchs, 2005) . These agricultural educators used a variety of learning experiences and approaches in their classrooms that impact students' grades, and they used hands-on activities and real-life problems more than lecture and standardized tests. This is consistent with literature that indicates the need for an emphasis on performance activities and an increase in authentic assessments (Brookhart, 2011; Cutshall, 2001; O'Connor, 2009; Willhoft, 2013) .
This study has implications for agricultural educators in Iowa as well as agricultural teacher education programs nationwide. A key issue has emerged: In agricultural education, what do grades really mean and what do they measure? Not only are students, parents, and external stakeholders uncertain, inconsistencies among agricultural educators also exist. Iowa agricultural educators need to create a shared purpose and understanding of agricultural education grading. This could occur through ongoing professional development or perhaps by constructing a professional learning community for agricultural educators interested in improving their grading practices. Either way, agricultural educators should consider following an effective evaluation framework similar to the one provided by Natriello (1987) .
We encourage agricultural teacher education programs to not only include grading strategies as part of the curriculum, but also advance the discussion about what a single grade or percentage in a class really means and communicates to students, parents, and other stakeholders. Teacher education programs must go beyond teaching various formative and summative assessment strategies. Educators need to know these strategies, but they must also understand how those assessments contribute to and affect grades. Given the competency-based nature of agricultural education and CTE and the overall movement toward standards-based education, it is crucial that these conversations begin now and are ongoing.
Additional research on grading practices is needed. Similar studies should be conducted to determine agricultural education grading practices in other states, especially those that have established and required curriculum standards. We should also study perceptions of educators in other content areas such as math, English, and science about grading practices and content standards. These findings will help create a better understanding of the needs of the entire secondary education system. And because agricultural educators have experience implementing educational reforms, e.g., technical skill attainment required by the Perkins Act and already use many hands-on activities and other authentic learning assessments, perhaps they can provide guidance to educators in other disciplines who are beginning to use these approaches more frequently.
